The development and provision of road infrastructure in Nigeria has primarily been through the traditional forms of procurement strategies by the federal, state and local governments through budgetary allocations and door-financed loans and grants this thereby leaves the Nigerian road sector in a precarious situation. In recent time, with the demand for more road infrastructure arising from the population explosion and urban-rural migration coupled with the financial crisis experienced by the Federal Government resulting from global economic and financial crisis the Federal Government of Nigeria therefore sought to involve the private sectors in the development of road infrastructure facilities via Public-Private Partnerships (PPPs) like the developed countries so as to meet their economic growth. This paper examined the state of road infrastructure development through Public-Private Partnerships in North-Central Region of Nigeria with emphasis on the strengths and limitation of PPPs. The chapter begins with a review of literature on the concept of PPP road infrastructure development in North-Central Region of Nigeria. Academic literatures were also reviewed on PPP objectives, operational and financial characteristics in road infrastructure development in North-Central Region of Nigeria this was followed with the assessment of the PPP road infrastructure development life-cycle process and its challenges.
Background
The importance of road infrastructure to non-income aspects of poverty, improvements in health, education and social cohesion, cannot be overemphasized. The strong national growth is always a function of adequate and well-functioning road infrastructures that underscores both the production and free flow of goods and services within and outside a country. However road infrastructure developments in the north-central Nigeria have historically been driven primarily by perceived deficiencies but in recent time according to Obozuwa (2013) road infrastructure development in Nigeria has assumed a central importance in the fight to attain a social and economic stability, ibid further opined that the federal and many state governments in Nigeria are using infrastructure as the focal point of their administrations and policy enactments in view of this, there is therefore the need for the development of road infrastructure base in Nigeria comparable to those of other developed nations in the world. In view of this according Omisore (2014) the Central Bank of Nigeria (CBN) estimated that the Federal Government of Nigeria will require US$ 100bn of investment in infrastructure development over the next ten (10) years coupled with the Nigerian population growth and demands for infrastructural facilities out of which US$14bn will be for road maintenance and development investment in Nigeria.
Road infrastructure in north-central region of Nigeria does not only represent a substantial share of the economy, but also plays an essential role in supporting nearly all aspects of the Nigerian society's operation. According to a report; Reforming Road Transportation in Nigeria (2009) cited in Federal Ministry of Work (2013) , Nigeria ranks tops compared with other countries in Sub-Saharan Africa in terms of road network. North-Central Nigeria has the largest road network in Nigeria being the seat of the Federal Government with an estimated 58,000km of road network made up of 18,000km, 15,000km and 25,000km for Federal, State and Local Government respectively which were grouped as Trunk A, B and C; connecting villages to cities, the distant with the near and the inter-land with the urban market (FMW, 2013; Adamu et al., 2015) . In order to catalyse the present rate of growth and development of the economy in north-central region of Nigeria, the requisite road infrastructure must be put in place so as to justify the need to enhance road infrastructure to support the expanding population in north-central region of Nigeria.
However, the nearly exclusive concentration of road infrastructure provision in the hands of the public sector, especially in north-central region of Nigeria, has led to the failures in the delivery of many road infrastructure facilities in the zone (Adamu et al., 2015) . Faced with the declining economic fortunes and dwindling revenue, most state government in the north-central Nigeria increasingly found it very difficult to keep pace with the development and maintenance of road infrastructure. Hence the perception of both the federal and state government that these economic infrastructures were social services affects the investment in the road infrastructure and consequently the effectiveness of their provision. Similarly, the traditional inefficiency associated with public sector monopolies in charge of the road infrastructure development affects the quality and reliability of services provided by the public sector in road infrastructure development (Adenikinju, 2003; Adamu et al., 2015) .
Road Infrastructure Development through PPPs in North-Central Region of Nigeria
In north-central region of Nigeria, the sustainable growth and development of the zone hinges greatly on the provision and maintenance of adequate road infrastructure. Because the socio-economic development in the zone goes as far as road infrastructure improvement can attain. The current state of road infrastructure in north-central region of Nigeria poses a significant problem; and the financing gap has proven to be the thorn in the flesh of the efforts to alleviate the road infrastructure problem in the zone. The Federal and State Government in the zone therefore took a bold step to embark on Public-Private Partnership (PPP) initiatives gear towards tackling the current and impending challenges facing the development of road infrastructure in north-central region of Nigeria. Typically, one or more private sector companies forms a consortium in the PPP transaction and are generally described as "Special Purpose Vehicle" (FMW, 2013; Adamu et al., 2015) . The consortium may mainly consist of a project sponsor, Bank lender etc, the consortiums were responsible for the technical, financial, legal, environmental and social aspects of PPP transaction in the road infrastructure development in the zone. Dada & Oladokun (2012) noted that Public-Private Partnership strategies has an underlying philosophy of integrating design and construction in the context of the Nigerian construction industry, the pervasive effect of the PPPs across many sectors and even in the provision of road infrastructure differentiates the strategy from other development strategies in the Nigerian construction industry.
However, the non-availability of long-term funds, absence of risk sharing structures, lack of clarity around the governance and implementation of the PPP framework, and a dearth of expertise to assist banks and other firms' engagement in road infrastructure financing, are some of the challenges that are hampering the development efforts of road infrastructure under PPPs in Nigeria and most especially in north-central region of Nigeria (Sanusi, 2012) . As a result of this in most case, the Federal and States Government in north-central region of Nigeria has been the sole financier of the road infrastructure projects and has often taken responsibility for implementation, operation and maintenance of the road infrastructure as well (Ndubisi, 2012; Adamu et al., 2015) .
In view of this, the Federal and States Government in north-central region of Nigeria have to identify a workable approach in tackling road infrastructure development challenges by harnessing the economic gains of an enhanced road network (FMW, 2013) . As a proactive approach according to FMW (2013) , the Federal and States Government in the north-central Nigeria has also embarked on road infrastructure sector reforms which is aimed at improving service delivery in road development, enhance management capacity, conducive institution, legal and regulatory framework through a joint participation with the private sector in the development, financing and management of road infrastructure development in north-central region of Nigeria. It is the Government's expectation that private sector participation in road infrastructure development through PPP will enhance efficiency, broaden access, and improve the quality of public services in road development in north-central region of Nigeria.
In the demonstration of the Federal and States Government commitment and zeal toward achieving their objectives in road infrastructure provision as part of Government policy, the Federal Government of Nigeria further established the Infrastructure Concession Regulatory Commission (ICRC) through the ICRC Act in the year, 2005 (FMW, 2013 . Furthermore, FMW (2013) , stated that the ICRC serve as an agency of the Federal Government of Nigeria responsible for regulating Public-Private Partnerships (PPPs) in the implementation of a world class PPP framework towards the development of a world class Brown-Field and Green-Field road infrastructure facilities for the benefit of Nigerians and the Nigeria economic development. As part of the Nigerian Government policy in the provision of infrastructure facility through PPP, the ICRC is to ensure that the private sectors play a greater role in the provision of infrastructure facility, whilst ministries and other public authorities in Nigeria will focus on planning and structuring the various infrastructure projects. The ICRC develops the guidelines, policies, and procurement processes for PPP and also collaborates with the various States in Nigeria to promote an orderly and harmonised framework for the development of infrastructure facilities and to accelerate the development of a market for PPP projects. The private sector is to be contracted to manage some of the public services, and to design, build, finance and operate some of the infrastructure.
The policy is to assure investors in infrastructure development that all contract completed in compliance with the ICRC Act will be legal and enforceable, and that all the investors will be able to recover their expected return subject to compliance with the terms and conditions of the PPP contract. See figures la, lb, Ic and Id for road development in North-Central region of Nigeria. Better and appropriate risk allocation among the stakeholders in the road project;
3) Faster and better project implementation;
4)
Improved service and quality delivery;
5)
Obtaining additional revenue streams for the economy; 6) Minimizing life-cycle costs and improving cash flow; and
7)
Enhancing proper project management and reducing waste.
In order to achieve these PPP objectives, according to ICRC (2012) and Adamu et al. (2015) , the PPPs are therefore structured in a manner that allows both the public and private sectors to take on certain roles and enjoy certain advantages in the road infrastructure development relative to each other while performing their specific tasks in the road project development but this could not be achieved. However in order to achieve an efficient road infrastructure development in the north-central Nigeria, the Federal Government of Nigeria provides social responsibility, environmental awareness, regulation, and the ability to mobilize political support for road infrastructure development in the north-central Nigeria (Adamu et al., 2015) . Further to this, during the operational life-cycle of the road infrastructure, the public sector also monitors the performance of the private partners to ensure the strict adherent to the terms of the road contract and the road project objectives, but for lack of effective PPP framework that is environmentally, socially and economically friendly to the north-central zone of Nigeria, these are not adequately achieved (Amobi, 2013; WEF, 2013; Adamu et al., 2015) . Therefore the private sector's role in this regard will be to make use of its expertise in the commerce, management, operations, and innovation in running the road infrastructure development efficiently (ICRC, 2012; Haran et al., 2013) .
PPPs Operational and Financial Characteristics in Road Infrastrucrture Development in North-Central Nigeria
Road infrastructure development under PPP requires investments that are generally long-term in nature, typically ranging between 10 to 30 years or more so as to achieve the project objectives. In view of this, ICRC (2012) and Essia & Yusuf (2013) stated that the tenure of road infrastructure project contract is such that it covers the entire economic life-cycle of the road project. The road project will then be designed, constructed, operated and maintained in such that the whole life-cycle cost of the road infrastructure facility is minimized and the private sector operator ensures that the road infrastructure is well-maintained throughout the entire economic life of the road infrastructure in order to achieving the required performance of the road infrastructure (Ugboaja, 2010; Iloh & Bashir, 2013) .
In financing road development in the north-central Nigeria, Amobi (2013) and WEF (2013) observed that the responsibility of financing the road development often rests with the private sector partner in the road development contract and depending on the PPP delivery model adopted. In view of this according to ICRC (2012) , the private sector partner raises the road development finance through equity and/or debt finance. In this regard, the road infrastructure is usually owned or leased by one or more equity investors during the project contract term. Therefore in order to make the founding arrangement attractive to the private sector partner in the road development, Viability Gap Funding (VGF) scheme is employed, the public sector provides a payment to part-finance the road development costs which in turn will raise the return to the private sector making the road development more financially attractive to both the public and private partners in the road development contract (ICRC, 2012).
PPP Strategies for Road Infrastructure Development in North-Central Region of Nigeria
In order to exploit the efficiency and effectiveness of PPP in the north-central, the planners and the stakeholders need to choose an appropriate development strategy for the proposed road infrastructure. According to WEF (2013) and Adamu et al. (2015) , the choice may differ from project to project, in making the choice and customizing the development strategy, the stakeholders will have to strike a balance between two considerations: ensuring attractiveness of the project to the private sector; and safeguarding public interests and keeping the overall road infrastructure project economic costs down.
In north-central Nigeria ICRC (2012) and Adamu et al. (2015) noted that there are several PPP strategies in practice but depends on the type of stakeholders involved in the PPP transaction, their ownership arrangements, and allocations of risks between the private and public partners and above all on the objectives of the Federal and
States Government in the north-central Nigeria in improving service efficiency, transferring investment risks and maintaining service control. ICRC (2012) observed that under a contract service, the public sector hires a private company or entity to carry out one or more specified tasks or services for a period, typically one to three years in the development of road infrastructure in the north-central Nigeria. Hence the private partner carries out the road development at the agreed cost which must also meet the performance standards as set by the public sector in the road development contract. While the public partner pays the private partner a predetermined fee for the service provided in the road development. Under Management contracting system in PPP transaction, the transaction involve comprehensive service contract that covers all the management and operational components of road infrastructure development for between three and eight years. Under this form of infrastructure development strategy according to ICRC (2012) and FMW (2013), the ultimate obligation for service provision in the road development remains with the public partner; the daily management control and authority are only assigned to the private partner. While the private partner is paid a predetermined rate for labour and other anticipated operating costs involved in the road development, the public partner provides an incentive for performance improvement in road infrastructure; the contractor is paid an additional amount for achieving pre-specified targets in the delivery of the road infrastructure as set out in the contract agreement in the PPP transaction.
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Under a lease contract procurement system for road infrastructure development in the north-central according to ICRC (2012) and WEF (2013), private partner is responsible for the service of road development and operation in its entirety, the private partner also undertakes obligations relating to quality and standards of the road infrastructure facility. ICRC (2012) further stated that given the increased risk burden on the private sector in road infrastructure development, the contract period of a leasing contract under PPP transaction is usually longer than service and management contract. This form of PPP transaction for road development spans between five and ten years duration.
The concessions procurement strategy for road infrastructure development in north-central Nigeria is in form of Build-Operate-Transfer (BOT) and Build-Own-Operate (BOO) patterns. The concession procurement strategy according to Adamu et al. (2015) recognises the private partner as the concessionaire responsible for the full development of road infrastructure in a specific area; including construction, operation, maintenance, collection, management and rehabilitation of the road infrastructure as required and contained in the contract agreement for a much longer period of between ten and thirty years given the complexity of the procurement arrangement and the need for long-term financing (ICRC, 2012; FMW, 2013; WEF, 2013) .But in most cases, the public partner provides financial support in form of Viability Gap Funding (VGF) to help the concessionaire fund its capital expenditure in the road project. ICRC (2012) observed that although the private partner is responsible for the provision of the road infrastructure, the road infrastructure will often remain publicly owned and are returned to the government as the public partner at the end of the concession period as it may be agreed upon in the contract.
In terms of road performance according to ICRC (2012) , the public sector is responsible for ensuring that the concessionaire meets performance standard of the road infrastructure while the public sector's responsibility subsequently shifts from being the service provider to regulating the cost and quality of the road infrastructure. Annuity Scheme (AS) is another form of BOT scheme employed for road development in the north-central Nigeria when road development cannot be carried out under BOT or DBFOT basis as a result of low revenue due to low traffic or high cost of road development and when the road infrastructure facility is required for security reasons or for the development of a particular area in the zone (FMW, 2013) . Under the annuity development strategy according to FMW (2013) , the private concessionaire finances and undertakes the development and maintenance of the road infrastructure and the recovery of all the investment plus a predetermined rate of return from the annuity payments by the public investors or granting authority. The annuity-based procurement strategies are granted through a tender process in which the lowest annuity requested is used as a bidding criterion for the road development
PPP Challenges in Road Infrastructure Development in North-Central Region of Nigeria
As the implementations of PPP strategies in north-central region of Nigeria are becoming increasingly popular for both new development and management of old infmstructural facilities in the zone, however many infrastructure projects especially road infrastructure project that had been developed through PPPs have failed (Sanusi, 2012; Adamu et al., 2015) . One of the key factors to achieving successful implementation of PPP strategy in road infrastructure development in north-central region of Nigeria according to ICRC (2012) Ugboaja, (2010) and Iloh & Bashir (2013) is the optimal sharing of risks and responsibilities between the public and the private sector in the road development. In view of this, the guiding principle adopted in identifying and allocating responsibilities in the PPP transaction should be that the party best able to manage a particular activity should be responsible for the risks associated with that activity and receive the associated rewards or losses.
In recognition of the challenges associated with the road infrastructure projects procured under PPPs, the Federal and States government within north-central region of Nigeria had made great progress in establishing mechanisms and frameworks for PPP implementation. These include the adoption of the Infrastructure Concession Regulatory Commission (ICRC) Act in 2005 and the subsequent creation of the ICRC office, the enactment of National Policy on PPPs in the year 2009 and the formulation of Public-Private Partnership Regulations in 2011. These are geared towards dealing with the current and the impending challenges facing the development and management of road infrastructure development under PPP strategy in north-central region of Nigeria (Sanusi, 2012) .
In a related development, Ameh et al. (2010); Sampath (2013) and Adamu et al. (2015) Ndubisi (2012); Amobi (2013) and Adamu et al. (2015) further noted that the impact of Public-Private Partnership (PPP) development challenges on road infrastructure projects in north-central Nigeria which has led to very high cost and time overruns in the road development where also attributed to lack of capacity and political will to enforce the existing regulatory and institutional framework for Public-Private Partnership (PPPs) in the north-central Nigeria. To this end, Ndubisi (2012) and Adamu et al. (2015) reviewed some of the road infrastructure developed under PPP in north-central region of Nigeria and identified the issues and challenges of the road infrastructure development to include; 1) lack of national infrastructure blueprint,
2) unclear political direction and support,
3) weak regulatory and enforcement powers of ICRC, 4) inadequate financial modelling for proper affordability and value for money assessments, 5) technical capacity gaps, 6) lack of effective institutional framework for PPP project preparation.
7) inconsistency in the PPP project pipelines, and 8) Lack of standardisation, hindering replication, etc. Ijigah et al. (2012) and Amobi (2013) also reiterated that the most pressing development challenges of road infrastructure development under PPPs in the north-central Nigeria was the lack of effective PPP project preparation and acceleration towards bankability, this because the private investor are holding onto substantial road assets under their management, for which they are seeking attractive long-term investment opportunities on the road assets in the zone. As a result of this attitude on the part of the private investors, many road projects became stalled in the pipeline and have failed to get off the ground. The reason according to Federal Ministry of Works (2013) is the road project preparation gap which include; 1) the shortage of well-prepared bankable PPP road development where investors are sufficiently reassured by the commercial and technical feasibility, 2) the inadequate risk and responsibilities allocation, 3) the poor public sector's contractual commitment and capacity, 4) inadequate demand forecasts, 5) delayed land acquisition and approval, and 6) Ineffective institutional and regulatory framework for PPP road development.
Conclussion
This study examined the concept of road infrastructure development through Public-Private Partnership and challenges impacting on the successful implementation of the development strategies in north-central region of Nigeria.
The adoption of PPP strategy has been instrumental to reducing the financial burden on the Federal and State government within north-central region of Nigeria in response to the increase demand for more road infrastructure coupled with the bad state of the existing roads in the zone by allowing the public sector to be the facilitator and framework regulator while the private sector are involved in the funding, construction and management of the road infrastructure which have been hampered by the inefficient and ineffective PPPs institutional and regulatory framework for road development in north-central region of Nigeria. This paper examined state of road infrastructure development and the various objectives of Public-Private Partnership (PPP) www.ccsenet.org/ims in north-central region of Nigeria. This study also examined the operational and financial characteristics of road infrastructure project development through PPPs in order to identify the challenges impacting on the effectiveness and efficiency of PPP institutional and regulatory framework, this was followed with the assessment of the PPP strategies employed for road development in north-central region of Nigeria. The findings of the study revealed that the development of road infrastructure has been on joint venture arrangement between the public and the private sectors inform of Public-Private Partnerships, the findings further revealed that the key challenges affecting the effectiveness and efficiency of the Public-Private Partnerships in road infrastructure development in north-central region of Nigeria centred around the PPP institutional and regulatory framework in the areas of ; (i) project preparation management process, (ii) project bankable feasibility study, (iii) balance risk allocation and regulation, and (iv) enabling project environment. This has resulted to the poor social-economic development of the area in terms of good and human transportation and the general development of the zone. In order to improve on the social-economic development of the zone, the Federal and State Government within the zone will require about US$6 billion investment in road infrastructure provision within the next few years in the area.
The study further revealed that the efficiency and effectiveness of PPP strategies in road development in the zone will depend upon the ability of the public sectors in the zone in addressing the key challenges of the PPP institutional and regulatory framework. The study therefore concluded that the current PPP institutional and regulatory framework for road infrastructure development in north-central region of Nigeria needs to be reviewed so as to enhance the effectiveness and efficiency of PPPs in road development in the region.
